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CLAIMS 



Ic^mn the hybrid moid car which ccordina.es a motor with an engine output shaft, 
IClaun 1] In the hyor mcreasmg the 

« L ~The hybrid mold car character^ by having the contra, means 
t ■ h switches said torque ad,us t men. means to a torque — — ^ _ 

K^TL hyhrid mold car according to * 1 which comes to have the shp -ntrol 
engine-speed change of said engine that sa.d torque adjustment means sho 

^mTTh'et^rjhich said epicycUc gear device is prolonged from an engine 
"utlft among the output shafts divided into the 

, _ . . , aft on.ii. eearine to the pinion supported by this carrier an 

^hybrid moid car according to claim 2 which it is a. the engine's « 

Id is character^ by havmg the dutch which h» k s said engine s.de output shaft 
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said motor side output shaft directly at the time of sudden acceleration. 
[Claim 6] The 1st sun gear fixed to the engine side output shaft among the output shafts 
with which said epicyclic gear device was divided into the engine side output shaft and 
the motor side output shaft, and has been arranged mutually at juxtaposition, The 2nd 
sun gear of which it is fixed to the input shaft of the generator by which opposite 
arrangement was carried out on said engine side output shaft and the same axle, and is 
at the engine's low rotation time, and a rotation load is canceled by the generator at the 
time of sudden acceleration, The pinion which connected with one the 2nd pinion which 
gears to the 1st pinion which gears to said 1st sun gear, and said 2nd sun gear, The nng 
wheel which gears to this pinion, and the brake which it engages with this ring wheel, 
and is at the engine's low rotation time, and locks a ring wheel at the time of sudden 
acceleration, the input shaft of said generator - relativity -■ it supports in the rotatable 
condition - having - said pinion - relativity - the hybrid mold car according to claim 2 
characterized by having the carrier coordinated with said motor side output shaft 
through the gear while supporting in the rotatable condition. 

[Claim 7] The carrier connected with the engine side output shaft in one among the 
output shafts with which said epicyclic gear device was divided into the engine side 
output shaft and the motor side output shaft, and has been arranged mutually at 
juxtaposition, It gears to the 1st pinion supported by this carrier and this 1st pinion. 
The 1st sun gear of which it is fixed to the input shaft of the generator by which opposite 
arrangement was carried out on said engine side output shaft and the same axle, and is 
at the engine's low rotation time, and a rotation load is canceled by the generator at the 
time of sudden acceleration, While gearing to said 1st pinion and gearing with the ring 
wheel supported by said engine side output shaft rotatable to said 1st pinion The 2nd 
sun gear supported by the input shaft of said generator rotatable, The hybrid mold car 
according to claim 2 characterized by being coordinated with the 2nd pinion which gears 
to this 2nd sun gear at said 2nd sun gear, and being at the engine's low rotation time, 
and having the brake which locks the 2nd sun gear at the time of sudden acceleration. 
[Claim 8] The hybrid mold car according to claim 7 characterized by infixing the 
one way clutch which permits rotation of the 2nd sun gear of the same direction as said 
1st pinion between said 2nd sun gear and brakes. 

[Claim 9] The hybrid mold car according to claim 6 with which the pinion of said 
epicyclic gear device is characterized by being coordinated with an engine side output 
shaft through a clutch. 

[Claim 10] The hybrid mold car according to claim 6 which 2 ****s of the brakes and 
ring wheels of said torque adjustment means are carried out, and is characterized by 
having coordinated the 1st brake with the 2nd pinion of said pinion through the 1st ring 
wheel, and coordinating the 2nd brake with the 1st pinion of said pinion through the 
2nd ring wheel. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention makes combustion engines, such as a gasoline 
engine, a diesel power plant, and a gas turbine engine, and the electric motor by the 
electrical energy of a dc battery etc. the source of power, and relates to the hybrid mold 
car used combining these. 
[0002] 

[Description of the Prior Art] As indicated by U.S. Pat. No. 3566717, in order to operate 
an engine by efficient and low pollution as such a hybrid mold car, for example, it 
operates with a predetermined output so that little efficient operation of exhaust gas 
can do an engine most, and what uses a motor as auxiliary power of this engine is 
known. In order that this kind of hybrid mold car may acquire a good run state, fixed 
driving force is needed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if an engine output is regularly 
operated with a predetermined value in order to operate an engine by efficient and low 
pollution, it is such a hybrid mold car at the low-speed transit time, and when carrying 
out sudden acceleration, it will produce the lack of an output. Engine outputs are an 
engine output torque and the product of an engine speed (vehicle speed), and this is 
because an engine output torque is abbreviation regularity irrespective of an engine 
speed, therefore engine power declines at the time of the small low speed of an engine 
speed. 

[0004] Drawing 14 shows the general output state of such a hybrid mold car. For 
example, as shown in this drawing, a hybrid mold car faces running, the output of 50kW 
is required, at the time of transit of 100 km/h, if a motor side output sets [ an engine 
side output ] to 25kW, although it is fixed at 25kW at the time of 40km [/h ] transit, an 
engine side output will decline with lOkW by 25kW, and a motor side output produces 
the lack of an output of 15kW. 

[0005] Therefore, it was difficult for drive control units, such as a comparatively big 
motor and an inverter, to be needed, and to aim at a miniaturization and weight 
mitigation of a car conventionally, in order to secure the output at the time of low-speed 
transit of a hybrid mold car. 

[0006] Then, this invention can respond also to the sudden acceleration demanded at 
the time of low-speed transit of a car, and aims at offering the hybrid mold car which 
can attain miniaturization of a motor as a result miniaturization of a car, and 
lightweight-ization. 
[0007] 
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[Means for Solving the Problem and its Function] This invention is thought out m v>ew 
of the technical problem of the above-mentioned conventional technique, and 
coordinates a motor (6) with an engine (2) output shaft (l). In the hybrid mold car which 
gives the power of said engine (2) by this motor (6), and drives a wheel (9) The torque 
adjustment means which is arranged at the output shaft (l) between said engines (2) 
and motors (6), and can switch the torque of this engine (2) to the increasing torque 
increase condition and a normal state (T), While increasing the rotational frequency of 
said engine (2) at the time of the large torque need, it is characterized by having the 
control means (S) which switches said torque adjustment means (T) to a torque increase 
condition. 

[0008] By making it such a configuration, engine (2) operation effectiveness is good at 
the time of transit, moreover, it operates an engine (2) in the range of the engine speed 
of low pollution, and a car usually drives it with an engine (2) and the output of a motor 
(6) At the time of the large torque need, while an engine (2) rotational frequency is 
increased by the control means (S), torque increases with a torque adjustment means 
(T) sufficient engine torque is outputted, and this engine torque is compounded with 
the torque by the side of a motor (6), and it drives so that a car may be in a desired run 
state. 

[0009] And said torque adjustment means (T) is an epicyclic gear device as an example, 
and each element of this epicyclic gear device is coordinated with said engine (2), said 
wheel (9), said motor (6), and the generator (15), respectively. 

[0010] Therefore, the output by the side of an engine (2) is transmitted to an output 
shaft (1) with the output by the side of a motor (6), without being changed electrically. 
[0011] Moreover, said torque adjustment means (T) consisted of an epicyclic gear device 
which can switch a power transfer path with a friction engagement means (F) as an 
example, and said control means (S) is equipped with the slip control means (Si) which 
controls the amount of slips of said friction engagement means (F) with engine-speed 
change of said engine (2) that the engine speed of said engine (2) should be made a 
target engine speed. Therefore, engine (2) power is smoothly delivered that it is also at 
the engine speed of a desired engine (2) through an epicyclic gear device at a wheel (9) 
side. 

[00121 It is the time of said large torque need at the engine's (2)'s low-speed rotation 
time, and it is further again at the sudden acceleration time, for example. Therefore, 
even if an engine (2) engine speed is restricted to a predetermined engine speed, the 
torque needed for transit of a hybrid mold car is transmitted to an output shaft (l) 
through an epicyclic gear device. 

[0013] As an example, moreover, for example, the carrier with which said epicyclic gear 
device is prolonged from an engine side output shaft (la) among the output shafts (1) 
divided into the engine side output shaft (la) and the motor side output shaft (lb) as 
shown in drawing_l (11), While gearing to the pinion (12) supported by this carrier (11) 
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and gearing with the sun gear (10) fixed to said motor side output shaft (lb) to said 
pinion (12) It is coordinated with a generator (15), and is at the engine's (2)'s low 
rotation time, and is at the ring wheel I of which a rotation load is canceled by the 
generator (15) at the time of sudden acceleration ] (13), and engine's (2)'s low ro ation 
time And it is characterized by having the clutch (16) which links said carrier (ll) with 
said motor side output shaft (lb) directly at the time of sudden acceleration. 
[0014] Thus, by carrying out on off control of the clutch (16), constituted this invention 
changes the torque by the side of an engine (2) to two steps according to an epicyclic 
gear device, and compounds this torque with the torque by the side of a motor (6) 
[0015] As shown in dmwing^ , as other examples moreover, said epicyclic gear device 
The 1st sun gear fixed to the engine side output shaft (la) among the output shafts (1) 
which were divided into the engine side output shaft (la) and the motor side output 
shaft (lb), and have been arranged at juxtaposition (17), It is fixed to the input shaft 
(19) of the generator (15) by which opposite arrangement was carried out on said engine 
side output shaft (la) and the same axle. The 2nd sun gear of which it is at the engine's 
(2)'s low rotation time, and a rotation load is canceled by the generator (15) at the time 
of sudden acceleration (20), The pinion which comes to connect with one the 2nd pinion 
(21b) which gears to the 1st pinion (21a) which gears to said 1st sun gear (17), and said 
2nd sun gear (20) (21), It engages with the ring wheel (27) which gears to this pinion 
(21) and this ring wheel (27), and is at the engine's (2)'s low rotation time, and the 
brake (29) which locks a ring wheel (27) at the time of sudden acceleration and the input 
shaft (19) of said generator (15) -- relativity -■ it supports in the rotatable condition - 
having " said pinion (21) -■ relativity, while supporting in the rotatable condition It has 
the carrier (22) coordinated with said motor side output shaft (lb) through the gear (23 
25). 

[0016] Thus, by carrying out on-off control of the brake (29), constituted this invention 
changes the torque by the side of an engine (2) to two steps according to an epicyclic 
gear device, and compounds this torque with the torque by the side of a motor (6). 
[0017] Furthermore, as shown, for example in drawing 8 , said pinion (21) of said 
epicyclic gear device is coordinated with the engine side output shaft (la) through the 
clutch (45). Thus, by carrying out on-off control of said brake (29) and clutch (46). 
respectively, constituted this invention changes the torque by the side of an engine (2) 
to a three-stage according to an epicyclic gear device, and compounds this torque with 
the torque by the side of a motor (6). 

[00181 Moreover, for example, as shown in drawing 12 , 2 ****s of the brakes (29 47) and 
ring wheels (27 46) of said epicyclic gear device are carried out. The 1st brake (29) is 
coordinated with the 2nd pinion (21b) of said pinion (21) through the 1st ring wheel (27) 
and the 2nd brake (47) is coordinated with the 1st pinion (21a) of said pinion (21) 
through the 2nd ring wheel (46). 

[0019] Thus, by carrying out on-off control of the 1st brake (29) and 2nd brake (47), 
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three-stage according to an epicycru. B 

torque by the side of a motor (6). d _„ iM , further again said epicyclic gear 

100201 As other examples are shown m *>-^ shaft (la) in one among the 

device (T) The carrier connected side ou , p „t shaft (la) and the 
output shafts (1) which were d,v,ded rnto th eng (30) ft gears to 

motor side output shaft (U», and have been V, n „„. „ ta ^ ,„ 

the 1st Pinion 01) supported by this earn er (30 nd ^ ^ _ carried 

the input shaft (19) o, the general O by * < _ ^ ^ ^ _ gear rf which it 
out on said engine ,.de output shaft (la) and ^ 
is at the engine, <2>'s low rotation trm. and - « ^ pinio „ (31) and 

(1 5) at the time of sudden accelerate (32 While g g ^ ^ 

g earing with the ring wheel by the ^ shaft (.9) of 

stable to said 1st p.n,on (31 The 2nd g ^ ^ ^ ^ ^ ^ 

said generator (15) rotatable (41), It has the Zn P ^ ^ ^ 

gear (41). and the brake (43, which it " — 1 ^ u» — «» « *" " 
at the engine's (2>'s low rotat.cn t,me, and locks 

sudden acceleration. , „t .k. hrake (43), constituted this invention 

^ Thus, by carryrng out onoff control o h b r ke < ^ ^ ^ 

changes the torque by the side of an eng,ne « » tw P ^ w _ 

g ear device, and compounds this torque w.t 5un (41) a nd brakes 

[0022l A8 shown in -£££Z*. rotation of the 2nd sun gear (41) 

(43) By infixing the one-way clutch (42) wh ch P ^ rf 

— z — rr =- - — " » — - — • - 

device. , Mrpnt hesis is for contrasting with a 

[0024] . ; e obtained based on a drawing. 

[Example] Hereafter, the example m old car in which 

[0025] (The 1st example) Dxawir^l is the skeleton Pig. of the y 

the 1st example of this invention is shown. ^ an 

[0026] As shown in this drawing, while, as for he *£*J> outpu , shaft lb , 

these engine sxde output shaft la and outpu t-shaft la, the 
same axle and an engine 2 xs attached xn the end - ^ ^ 5 

mot or6iscoordinated in the middle the wheel 9 sxde 
In addition, the end of motor side output-shaft lb xs 
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t hrough the ~-- T ^ 

adjustment means T. The «"» 12 supported by this 

was connected with engines.de output sha* ;U* ^ P ^ ^ 

carrier U pivotable ^ ^^^^ engagement means F) which 
coorfinated^ith the generator (generator) ^ „ , ituation , the 

100271 s *:r%;zz^£^*^^'T i * 

eiectrical energy) of a generator !5, or performs th »B a ^ 

Furthermore, this control S is the shp contro. mean S, It ha, c, ^ ^ 

16 is control with engine-speed change of an engme 2, 

clutch 16 is controlled. „«_„i. i„ controlled to be shown in 

[0028] Thus, the hybrid mold car of confuted tins example » contro 

ta^ 2 thru/or tosirarj : ■ t . me a „ d a dutch i 6 is OFF 

[002S1 Namely, >n — J . * - usuaU, ^ ^ ^ 

rr trr;^::; , . ^ — - - - - • 

generator 15 acts on a ring wheel 13. &nd ^ 

power other than the output which a generate of electr.c.1 energy 

[0031] In this drasongj, as the part o . hown in the fl 0 „ chart Fig. 

and i. the case where accelerator opening >s 80% or „ ^ ab „ ve 

Np is held by controlling clutcn rc uy 
of akawing-S , an engine speed Ne is hem oy Neo =2000rpm). 

, .11 c «f q redetermined rotational frequency Uiere iNeo v 
raentionedcontroUerSatapredeterm, engine - sp eed 

[0032] That is, when an engine speed Ne is larger lessened> 



. , naine on-ed i s made into a target engine speea. 
lowered and an engine speed is maae engine-speed 

Si r^lT r;res,s,ance which acts on engme stde output-sha* la, 
In engine speed is raised and an engine speed is made mto a target e»g,ne speed. 
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[0034] Thus, the output of the engine 2 with which rotation was controlled by the clutch 
16 is transmitted to motor side output- shaft lb through an epicyclic gear device, is 
compounded with a motor side output, and drives a wheel 9. In addition, in drawing 4 , 
a dotted-hne part shows the field to which a clutch is made to slip in order to adjust an 

engine speed. 

[0035] In drawing 2 , it is a hybrid mold car at the low-speed transit time, and the part 
of** which the vehicle speed is 20 km/h - 50 km/h, and is the case where accelerator 
opening is 80% or more shows the case at the time of sudden acceleration (at the time of 
a heavy load), a clutch 16 serves as ON (engine side output-shaft la and motor side 
output-shaft lb link directly), the generation of electrical energy by the generator 15 is 
suspended, and the load which acts on a ring wheel 13 is canceled. Therefore, the 
rotational frequency of engine side output-shaft la is transmitted to motor side 
output-shaft lb as it is in this case. That is, the output by the side of an engine 2 (torque 
Te) is transmitted to a motor 6 side as it is. Consequently, in this case, when the clutch 
16 of the aforementioned ** is OFF, it compares, the torque transmitted to motor side 
output-shaft lb from engine side output-shaft la - 3 times -- becoming » the time of 
low-speed transit (low rotation of an engine) of a car » and, as the engine side torque Te 
at the time of sudden acceleration increases (refer to drawing 4 ) and it is shown in 
drawing 5 Sufficient synthetic torque (engine side torque Te+ motor side torque Tm) 
will be acquired, and desired engine power will be transmitted to motor side 
output-shaft lb. The engine power which increases by this while raising an engine 
speed is transmitted to motor side output-shaft lb as it is, and output sufficient at the 
time of the large torque need is transmitted to a wheel 9 side. 

[0036] Moreover, as for the part of** which the vehicle speed is 50 or more km/h, and is 
the case where accelerator opening is 80% or more, an engine target engine speed is 
raised (here Neo=5000rpm), and an engine speed is controlled like the case of the 
aforementioned **. 

[0037] As mentioned above, according to this example, while turning on the clutch 16 of 
the torque adjustment means T, at the time of the high torque need, sufficient driving 
torque can be acquired by canceling the load of a generator 15. On the other hand, at the 
time of transit, an engine 2 is operated with a predetermined output, while operating a 
generator 15 and generating electricity with the output, a wheel 9 can be driven and 
operation of efficient and low pollution is usually attained. 

[0038] Moreover, it is this example at the low-speed transit time of a car, and since it is 
transmitted to motor side output-shaft lb, without coordinating engine side 
output-shaft la and motor side output-shaft lb by the T casks of torque adjustment 
means epicyclic gear device, and changing electrically the output by the side of an 
engine 2 at the time of sudden acceleration (at the time of a heavy load), the 
transmission efficiency of power is good [ this example ]. 

[0039] Furthermore, since this example can increase engine side torque with the torque 
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adjustment means T, the mass motor 6 currently used conventionally becomes 

unnecessary, and it can achieve the miniaturization of a motor 6 and generator 15 grade, 

as a result a miniaturization and lightweight-izing of a hybrid mold car. 

[0040] In addition, since the torque by the side of an engine 2 can be increased with the 

torque adjustment means T, even if a generator 15 and a motor 6 break down, this 

example can combine a clutch and can run a clutch only with an engine 2. 

[00411 In this example and the following examples, a generator 15 can also be operated 

as a motor. In clutch-off, it operates as a generator, but since a motor can generate 

driving force as a motor in clutch-on, it can apply and run the driving force of a motor 15 

on an engine 2 and a motor 6. 

[0042] (The 2nd example) Drawing 6 is the skeleton Fig. of the hybrid mold car which is 
the 2nd example of this invention. 

[0043] As shown in this drawing, an output shaft 1 is divided into engine side 
output-shaft la and motor side output-shaft lb, these engine side output-shaft la and 
motor side output-shaft lb are arranged at juxtaposition, and, as for the hybrid mold 
car of this example, both [ these ] the shafts la and lb are coordinated through the 
torque adjustment means T. Among these, while an engine 2 is attached in the end of 
engine side output-shaft la, the 1st sun gear 17 is being fixed to the other end of engine 
side output-shaft la. 

[0044] And opposite arrangement of the input shaft 19 of a generator 15 is earned out 
on this engine side output-shaft la and the same axle. As for the input shaft 19 of this 
generator 15, the generator 15 is attached in that other end while the 2nd sun gear 20 is 
fixed to that end (end by the side of an engine 2). 

[0045] The pinion 21 which comes in one to connect with the periphery of the 1st 
above-mentioned sun gear 17 and the 2nd sun gear 20 2nd pinion 21b which gears to 
the 1st pinion 21a and the 2nd sun gear 20 which get into gear to the 1st sun gear 17 is 
arranged. This pinion 21 is supported so that it can rotate at the edge of a carrier 22. 
And the carrier 22 is supported by the input shaft 19 of a generator 15 in the pivotable 
condition and is coordinated with motor side output-shaft lb through gears 23 and 25. 
In addition, motor side output-shaft lb is coordinated with the differential gear 
mechanism 7 and the wheel 9 through the gear 26, and the power of a motor 6 is 
transmitted to a wheel 9 side. 

[0046] The ring wheel 27 has geared to the above-mentioned pinion 21. And the 
periphery side of a ring wheel 27 is coordinated with the brake 29 (friction engagement 
means F). 

[0047] In addition, the torque adjustment means T constitutes the epicyclic gear device 
which consists of the 1st sun gear 17 of the above, the 2nd sun gear 20, a pinion 21, a 
ring wheel 27, a brake 29, and a carrier 22. 

[0048] And Controller S is coordinated with the engine 2, the brake 29, the generator 15, 
and the motor 6. Moreover, slip control means Si of a control means S The pressure of a 
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brake 29 is controlled with change of an engine speed, and the amount of slips of a brake 
29 is controlled. 

[0049] Thus, the hybrid mold car of constituted this example is controlled to be shown in 
drawing 2 </A> thru/or drawing 3 like said 1st example. 

[0050] Namely, in Hawing 2 , a brake 29 is OFF (condition which went out), and a 
generation of electrical energy is performed by the generator 15, and the part shown by 
** will be acted on the 2nd sun gear 20 by the load of a generator 15. 
[0051] It is here, for example, if the number of teeth of 43 and a ring wheel 27 is set I the 
number of teeth of 1st pinion 21a / the number of teeth of 17 and 2nd pinion 21b / the 
number of teeth of 40 and the 2nd sun gear 20 ] to 100 for the number of teeth of 20 and 
the 1st sun gear 17, 0.8 times as much torque as an engine torque Te will be 
transmitted to a motor 6 side from an engine 2 side. Thus, engine power is outputted to 
motor side output-shaft lb except for a part to be used for a generation of electrical 
energy of a generator 15, is compounded with a motor side output, and drives a wheel 9. 
[0052] In this drawing^ , as the part of ** which the vehicle speed is 20 or less km/h, 
and is the case where accelerator opening is 80% or more is shown in the flow chart Fxg. 
of toingJB , an engine speed Ne is held by controlling brake pressure Pc by the above 
mentioned controller S at a predetermined rotational frequency (here Neo=2000rpm>. 
[0053] That is, when an engine speed Ne is larger than setting target engine-speed 
2000rpm, the pressure of a brake 29 is heightened, the skid of a brake 29 is lessened, 
load resistance which acts on engine side output-shaft la is enlarged, an engine speed is 
lowered and an engine speed is made into a target engine speed. 

[0054] On the other hand, when an engine speed is smaller than setting engine-speed 
2000rpm, by making the pressure of a brake 29 low, making [ many ] the skid of a brake 
29, and making small load resistance which acts on engine side output-shaft la, an 
engine speed is raised and an engine speed is made into a target engine speed. 
[0055] Thus, the output of the engine 2 with which rotation was controlled by the brake 
29 is transmitted to motor side output-shaft lb through an epicyclic gear device, is 
compounded with a motor side output, and drives a wheel 9. In addition, in R awing 4 , 
the dotted-line part shows the condition of having slid the brake 29 in order to adjust an 
engine speed. 

[0056] The part shown by ** in this drawing 2 will be in the condition that the load of 
the generator 15 which acts on the 2nd sun gear 20 was canceled, while are at the 
low-speed transit time of a hybrid mold car, and the case at the time of sudden 
acceleration (at the time of a heavy load) is shown, a brake 29 serves as ON, a 
generation of electrical energy of a generator 15 is suspended and a ring wheel 27 is 
locked, as said 1st example also explained. Therefore, a carrier 22 will rotate 0.5 times 
to one rotation of engine side output-shaft la, and twice as many torque as an engine 
torque Te is transmitted to a motor 6 side from an engine 2 side. Consequently, in **, 
compared with the case of**, 2.5 times as many torque as this will be transmitted to a 
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mo tor 6 side from an engine 2 side, and sufficient engine power (torque) as shown in 
drawineo is securable like said 1st example. 

* draHU^ , an engine speed is conned by 5000rpm like the case of the 

above, accordmg to this example, at the time of the larg. tor,ue 
need while turning on the brake 29 of the toroue adjustment means T, by cancetag the 
"ad 'of a generator 15, . motor side output is mad. to compound sufficient engme power 
„hth Ureases with the engme speed of an engine 2, a desired car run state can be 
secured, and the same effectiveness as said 1st example is acquired. 

CThe 3rd example) tosinxl is the skeleton Fig. of the hybrid moid car wh,ch ,s 
the 3rd example of this invention. 

10060] As shown in this drawing, an output shaft 1 i. divded ,nto engrne s de 
output-shaft la and motor side output-shaft lb, the parallel arrangement of these 
engine s,de output-shaft 1. and the motor side output-shaft lb is earned out, and as for 
he hybrid mold car of th,s example, both [ these 1 the shafts la and lb are ccordrna^d 
through the tor.ue adjustment means T. Among these, while an engine 2 ,s attached m 
the end of engine side output-shaft la, the 1st pinion 31 is supported by the other end of 
this engine side output-shaft la rotatable through the carrier 30. Moreover, the 2nd 
pinion 35 which gears to the 1st pinion 31 is supported by this carrier 30 rotatable. 
[00611 And opposue arrangement of the input shaft 19 of a generator 15 ,s earned out 
„ th,s engine side output-shaft la and the same axle. The 1st sun gear 32 w.th wh,ch 
the input Lft 19 of th,s generator 15 gears at that end (end by the s,de , of an engme 2) 
at said 1st pinion 31 is fixed, and the generator 15 is attached in that other end. 
[00621 On the periphery of the 1st above-mentioned pinion 31, the 
supported by engine side output-shaft la rotatable gears. Th. nng wheel 33 „ 
coordinated with motor side output-shaft la through the gear 37 connected ,n one. 
[00631 In addition, motor side ontpu.-shaft lb is coordinated with the drfferentol gea 
mechanism 7 and the wheel 9 through gears 39 and 40, and the power of a motor 6 
transmitted to a wheel 9 side. 

[00641 Moreover, the 2nd pinion 35 has geared to th. 2nd sun gear 41 supported by the 
input shaft 19 of a generator 15 rotatabU. And the 2nd sun gear 41 * "* 
the brake 43 (friction engagement means F) through the one-way clutch 42. In addtt on, 
it permits that the 2nd sun gear 41 rotates an one-way clutch 42 ,n the same dn-eefcon 

as the 1st pinion 31. , 
[0065] Controller S is coordinated with the engine 2, the generator 15, the motor 6 and 
the brake 43. And slip control means SI of Controller S Slip control of a brake 43 » 

loTeeUntddition, the torque adjustment means T is equipped with the epicycUc gear 
device which consists of the 1st pinion 31 of the above, the 1st sun gear 32, the 2nd sun 
gear 41, a ring wheel 33, a carrier 30, the 2nd pinion 35, and a brake 43. 
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[0067] Thus, the hybrid mold car of constituted this example is controlled like said 1st 
and 2nd examples to be shown in drawing 2 thru/or drawing 3 . Namely, in drawing 2 , a 
brake 43 is OFF (condition which went out), and a generator 15 generates electricity, 
and the part shown by ** will be acted on the 1st sun gear 32 by the load of a generator 
15. 

[0068] Here, if the number of teeth of 20 and a ring wheel 33 is set [ the number of teeth 
of the 2nd sun gear 41 ] to 80 for the number of teeth of 47 and the 1st sun gear 32, 0.8 
times as much torque as an engine torque Te will be transmitted to a motor 6 side from 
an engine 2 side. 

[0069] As said 1st and 2nd examples also explained the part shown by ** in this 
drawing 2 , it is at the low-speed transit time of a hybrid mold car, and the case at the 
time of sudden acceleration (at the time of a heavy load) is shown, a brake 43 serves as 
ON, a generation of electrical energy of a generator 15 is suspended, the load which acts 
on the 1st sun gear 32 is canceled, and the 2nd sun gear 41 is locked. Therefore, a ring 
wheel 36 will rotate 0.41 times to one rotation of engine side output-shaft la, and 2.4 
times as much torque as an engine torque Te is transmitted to a motor 6 side from an 
engine 2 side. Consequently, in **, compared with the case of**, 3 times as many torque 
as this will be transmitted to a motor 6 side from an engine 2 side, and sufficient torque 
as shown in drawing 5 is securable like said 1st example. 

[0070] In addition, the rotational frequency of an engine 2 is controlled by the field of 1 
of drawing 2 , and ** like said 1st and 2nd examples. 

[0071] As mentioned above, according to this example, the same effectiveness as said 
the 1st thru/or 2nd example can be acquired. Moreover, since an one-way clutch 42 is 
infixed between the 2nd sun gear 41 and a brake 43, it enables it to have rotated the 
2nd sun gear 41 in the same direction as the 1st sun gear 32 and this example can 
cancel the load of a generator 15 after it turns on a brake 43 previously when a brake 43 
is turned on and it cancels the load of a generator 15, it becomes unnecessary 
[ synchronizing both 43 and 15 and carrying out actuation control ]. 
[0072] (The 4th example) Drawing 8 is the skeleton Fig. of the hybrid mold car which is 
the 4th example of this invention. 

[0073] This example is an application of said 2nd example, and coordinates the pinion 
21 of said 2nd example with engine side output-shaft la through a clutch 45. In addition, 
since other configurations in this example are the same as that of said 2nd example, 
they give the same sign to the same configuration as drawing 6 , and omit the 
explanation. 

[0074] Thus, the hybrid mold car of constituted this example is controlled to be shown in 
drawing 9 thru/or drawing 10 . 

[0075] Namely, in drawing 9 , a clutch 45 and a brake 29 are in the condition of OFF, 
and the part of** is in the condition to which the generator 15 generated electricity and 
the load of a generator 15 acted on the 2nd sun gear 20. In this case, 0.8 times as much 
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torque as an engine torque Te is transmitted to a motor 6 side from an engine 2 side. 
[0076] ** The vehicle speed is 20 or less km/h, and a part is the case where accelerator 
opening is 80% or more, and holds an engine speed below to a predetermined rotational 
frequency (here 2000rpm) by controlling brake pressure. 

[0077] ** The vehicle speed is the range of 20 km/h - 50 km/h, and it is the case where 
accelerator opening is 80% or more, and the clutch 45 of a part is off and it is the case 
where a brake 29 is ON. In this case, a carrier 22 will rotate 0.5 times to one rotation of 
engine side output-shaft la, and twice as many torque as an engine torque Te is 
transmitted to a motor 6 side from an engine 2 side. Consequently, in **, compared with 
the case of **, 2.5 times as many torque as this will be transmitted to a motor 6 side 
from an engine 2 side (refer to drawing 10 ). In addition, it is in the condition that the 
generation of electrical energy of a generator 15 stopped, in this case. 
[0078] ** The vehicle speed is the range of 50 km/h - 90 km/h, and it is the case where 
accelerator opening is 80% or more, a clutch 45 is ON, and a part is the case where a 
brake 29 is OFF. In this case, a carrier 22 will rotate one time to one rotation of engine 
side output-shaft la, and an engine torque Te and equal torque are transmitted to a 
motor 6 side from an engine 2 side. Consequently, in **, compared with the case of **, 
1.25 times as many torque as this wiU be transmitted to a motor 6 side from an engine 2 
side (refer to drawing 10 ). In addition, it is in the condition that the generation of 
electrical energy of a generator 15 stopped, in this case. 

[0079] Thus, this example can increase the torque which it is at the low-speed transit 
time of a car, and is transmitted to a motor 6 side from an engine 2 side like said each 
example at the time of sudden acceleration (part of** of drawing 9), not to mention the 
ability to acquire the same effectiveness as said each example, can change the torque 
transmitted to a motor 6 side from an engine 2 side to a three-stage, and can perform 
finer torque adjustment as mentioned above. In addition, as shown in drawing 11 , still 
finer torque adjustment is attained by performing control of the still finer clutch 45 and 
a brake 29 according to accelerator opening and the vehicle speed. 

[0080] (The 5th example) Drawing 12 is the skeleton Fig. of the hybrid mold car in 
which the 5th example of this invention is shown. 

[0081] The ring wheel 46 which this example is an application of said 2nd example like 
said 4th example, and gears to 1st pinion 21a of the pinion 21 of said 2nd example (the 
2nd ring wheel), The brake (the 2nd brake) 47 which controls rotation of this ring wheel 
46 is formed besides the ring wheel (the 1st ring wheel) 27 of said 2nd example, and the 
brake (the 1st brake) 29. In addition, since other configurations in this example are the 
same as that of said 2nd example, they give the same sign to the same configuration as 
drawing 6 , and omit the explanation. 

[0082] Thus, the hybrid mold car of constituted this example is controlled to be shown in 
drawing 9 and drawing 13 . 

[0083] Namely, in drawing 9 , the 1st brake 29 and 2nd brake 47 are in the condition of 
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OFF and the part of ** is in the condition to which the generator 15 generated 
electricity and the load of a generator 15 acted on the 2nd sun gear 20. In this case, 0.8 
times as much torque as an engine torque Te is transmitted to a motor 6 side from an 
engine 2 side. 

[0084] ** The vehicle speed is 20 or less km/h, and a part is the case where accelerator 
opening is 80% or more, and holds an engine speed below to a predetermined rotational 
frequency (here 2000rpm) by controlling brake pressure. 

[0085] ** The vehicle speed is the range of 20 km/h - 50 km/h, and it is the case where 
accelerator opening is 80% or more, and the 1st brake 29 of a part is off and it is the case 
where the 2nd brake 47 is ON. In this case, a carrier 22 will rotate 0.3 times to one 
rotation of engine side output-shaft la, and 2.8 times as much torque as an engine 
torque Te is transmitted to a motor 6 side from an engine 2 side. Consequently, in **, 
compared with the case of**, 3.5 times as many torque as this will be transmitted to a 
motor 6 side from an engine 2 side (refer to d™ig_I3 ). In addition, it is m the 
condition that the generation of electrical energy of a generator 15 stopped, in this case. 
[0086] ** The vehicle speed is the range of 50 km/h - 90 km/h, and it is the case where 
accelerator opening is 80% or more, the 1st brake 29 is ON, and a part is the case where 
the 2nd brake 47 is OFF. In this case, a carrier 22 will rotate 0.5 times to one rotation of 
engine side output-shaft la, and twice as many torque as an engine torque Te is 
transmitted to a motor 6 side from an engine 2 side. Consequently, in **, compared with 
the case of**, 2.5 times as many torque as this will be transmitted to a motor 6 side 
from an engine 2 side (refer to dmwinfOS ). In addition, it is in the condition that the 
generation of electrical energy of a generator 15 stopped, in this case. 
[0087] Thus, this example can change the torque transmitted to a motor 6 side to a 
three-stage from an engine 2 side, and although it is the same as that of said 4th 
example in the point which can perform finer torque adjustment, as described above, it 
can aim at bigger torque increase than said 4th example. In addition, as shown in 
drawin- 11 , the point whose still finer torque adjustment is attained is the same as 
said 4th example by controlling the still finer brakes 29 and 47 according to accelerator 
opening and the vehicle speed. 
[0088] 

[Effect of the Invention] This invention infixes a torque adjustment means in the output 
shaft between an engine and a motor so that clearly from the above explanation. Are at 
the low-speed transit time, and a torque adjustment means is switched to a torque 
increase condition by the control means at the time of large torque need like [ at the 
time of sudden acceleration ]. Since an engine can usually be regularly used by efficient 
and low poUution by the desired output at the time of transit while making an engine 
speed increase, and torque is increased and the torque transmitted to an engine side 
empty vehicle ring side can be increased, A miniaturization and lightweight- ization of a 
motor and a generator can be achieved. 
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[0089] Moreover, since this invention is compounded by the output by the side of a 
motor, without changing the output by the side of an engine electrically since said 
torque adjustment means is an epicyclic gear device, the transmission efficacy of 

power is excellent. 

[0090] Furthermore, this invention can run only with an engine by engaging a clutch or 
a brake, even if a generator and a motor break down, since the torque by the side of an 
engine can be increased with a torque adjustment means. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The skeleton Fig. of the hybrid mold car in which the 1st example of this 
invention is shown. 

[Drawing 2] The accelerator opening-vehicle speed relation Fig. showing the control 
state of this hybrid mold car. 

[Drawing 31 The control flow chart Fig. of this hybrid mold car. 

[Drawing 4] The engine side TORUKU vehicle speed relation Fig. of this hybrid mold 
car. 

[Drawing 51 The output-torque vehicle speed relation Fig. of this hybrid mold car. 
[Drawing 6] The skeleton Fig. of the hybrid mold car in which the 2nd example of this 
invention is shown. 

[Drawing 7] The skeleton Fig. of the hybrid mold car in which the 3rd example of this 
invention is shown. 

[Drawing 81 The skeleton Fig. of the hybrid mold car in which the 4th example of this 
invention is shown. 

[Drawing 9l The accelerator opening-vehicle speed relation Fig. showing the control 
state of this hybrid mold car. 

fDrawing 10] The engine side TORUKU vehicle speed relation Fig. of this hybrid mold 
car. 

[Drawing 111 The accelerator opening- vehicle speed relation Fig. showing other control 
states of this hybrid mold car. 

[Drawing 12] The skeleton Fig. of the hybrid mold car in which the 5th example of this 
invention is shown. 

fDrawing 13] The engine side TORUKU vehicle speed relation Fig. of this hybrid mold 
car. 

drawing 14] The output-torque vehicle speed relation Fig. of the conventional hybrid 
mold car. 

[Description of Notations] 

1 [ ] Output Shaft 

la [ ] an engine side output shaft 
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lb [ ] a motor side output shaft 

2 [ ] Engine 

6 [ ] Motor 

10 [] Sun Gear 

11, 22, 30 Carrier 

12 21 Pinion 

13, 27, 33, 46 Ring wheel 

15 [] Generator 

16 45 Clutch 

17 [] 1st Sun Gear 
19 [ ] Input Shaft 
21a [] the 1st pinion 
21b [ ] the 2nd pinion 
23, 25, 37, 39, 40 Gear 
29, 43, 47 Brake 

31 [] 1st Pinion 

32 [ ] 1st Sun Gear 
35 [ ] 2nd Pinion 

41 [] 2nd Sun Gear 

42 [ ] One-way Clutch 

T [ ] a torque adjustment means 
S [ ] a control means (controller) 
SI Slip control means 
F [ ] a friction engagement means 
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^>^> (2) <o(SEI(£p#t:\ /po, SLiDia^tw^ 

^ (is) i^i^iHiEA^iwB**^* y 

(13) ^i^^^ (2) <0(&Hli|teB*"C, t)*L 
feSDiffiP*. HtfE^^y^r (ll) SrHifE*— #fl8ttS^W 
(lb) dlESI-a <7 y y^- (16) t . SrliiS^/cw^: 

[0 0 14] Z<D£ 5lc«*5ttfc*36Wtt, ^7^f 
(16) • *7SiJi9-r5w£l-J:9, 

(2) fl8<Dhyu^€ri!!*»*«flll-J:0 2H|!»lcffiftS 
it, tth^^Sr^— ^ (6) fflllco hyv^ t^fiK-f ^>c 

[0 0 15] X, i\k<D&t$$\b IT, (W^lil2 6fc*$ 

da) t*-^flaia*tt db) tjc^wsn, 
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(la) |c@^^iX/c^lcOi?->^-t (17) t , 
SUE3i>y>IMtll*tti da) fcigft*±K#ftKfi£ix 

fcys*l/-^ (15) (DAJ3$& (19) (-B5ESiX, 
^>v?> (2) ^(SlIl^T^^O^JDiif^lC^^^U- 

* (15) icJ:0IIllEAWA 5 «ISft*ixS«2^*>^-1r 
(2 0) HuHE^icoi^v^-t (17) jctt'&i-a* 
l^)t^^ (21a) 5:c>'fttJtS®2cDf->^-\' (2 
0) (D¥~*> (2 1b) fttCiSS 

Lt<£^t*-t> (2 1) t, (2 1) izm 

-&tS9>m (2 7) t % !^y>^'^-V (2 7) IC 
fiF/&£ix % ^>^> (2) colffcEKsHS"?, frL fellD5£ 
0$, (2 7) Jo^tsyi'-* (2 9) 

fltlEv?^*^ — ^ ( 1 5) (OA*W (19) 
Isl»^ISB<cttffl^3El*$^ fltjfSt"^^> (2 1) &1B 

a (lb) tC^Mr (2 3, 2 5) LTiSSSH*:* 

^ !H" (2 2) SrffiSx.T^5o 
[0 0 16] Coo J; 9 \zm&£Mi^mWte, 7^—1- 
(2 9) • t7M»t5rtl^J: '9, ^^v ? > 

(2) ftiJcoh/u^S:iBaffi*ffii1«(-J:9 2©PS(-^<tS' 

-t*\ Kh^^S:-"e— * (6) M<0 h tSf&-tZ>o 

[0017] jsjc. CTx.tfia8{c*six5i5«-, stria 

iga®*^ti?cOittjfSt:-n^-> (2 1) ^ ^7*^ (4 
5) Sr^L"C3i>v?>ffllia^«i da) KiSSSSixT^ 
5 0 Ccoj:5^«*Snfc**Wtt, SMB^u-* (2 
9) h^^y^- (45) ^^iifix^> • 2t*7fliiJfflli"5 
C£(-J:!K ^vv^v (2) m<o k/i^SriSfift**** 
3gk»«-«ffc**. tth/^^Sr*-^ (6) OT<0 

[0 0 18] X, Wxtf, (Hi 2tc^$n5<fc5i-, flft 

Eisaaiwaflicoyu— 3^ (29, 47) rx/v 

-V (2 7, 4 6) a*2#Si!;*iX, SloO^l" — * (2 
9) ^|H60y>^^r^ (2 7) &^L"tiWiEtr-*> 
(2 1) co^2C0t*^-^> (2 1 b) tcffiSSSiX. !S 2 
CO^U-^r (4 7) ^|g2&Oy>^^rY (4 6) 
Tfitj?£t'ri7i-> (2 1) (O® 1 cOfc*-5*-> (21a) 

SElS^ix-c^So 
[00 19] rfiOJ:5t-1«f5g$4xfc*«i!l1{4, Si<o:7 
(2 9) aU c JB2C0^U — * (4 7) 5r^> • * 
Vili<]Wi-5^t(-J:5. (2) ni'JcO K/u^ Srila 

(6) (injto kn^ t^/Si-«o 

[0 0 2 0] £e>lcx, ft!i(Oft»Wtt, (W^tid7|c^ 
Sixain ffiEififfittflHaffi (T) ^vv^flii] 
asZJtt (la) £*-#Mtti»«i (lb) tlw»W5 

s^diife^jtcEffi^ix^iii^'rqti (i) (Doh, =•> 

Z?>Mttifim (la) ic— ffctfH-iI*S Six*:** V -V 
(3 0) t % K**!^ (3 0) lc3Et*$ixfc$Si«0tr 
(3 1) i % «l«0t^t> (31) l^nffl^ 
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u fitiE^>v>f&ya^$di da) tii]W]±t-^^iias 

Siifcyx^u-? (15) (OA^&l) (19) 
n-C, ^>:/> (2) COlSSfteP^T^^o^DjafB^iCv 1 ^ 
— # (15) m i 9 laHcftW^S¥l*SixS!B l <Oi>- 
>af+ (3 2) itjEmi(Of->f> (3D 
U ifflE^v^fWttiatti (la) l-SBb^T«^3t»S 
ix5y>^3Hr (3 3) ffiES i <otr^3i-> (3 
l) icui^-r^ t#tc, tfjEv^-^u-* (15) <£>A 
aw (19) JcS!B^rte«c3tWSlxfcJB2<0*>^ 

io (4i) ts %%%2(D^>^ (4i) tcni^-r^m2 

(Of-7t-> (3 5) t, StiE«2(Oi?->¥ir (4 1) K 
iffiSSSiX, ^>^> (2) <D|g;[H3feP#-C7i^o^Pi£0$, 
»2©t>^ (4 1) £c ^^ta^l--^ (4 3) 

[0021] r.coi 5»-1fffiS:*ixfc*3BWtt^ ^i/-^ 
(4 3) %3r> • J-^mm-f&zb^XiO , =*>is> 

(2) wjco b^^&isai»*»t«f-J:o 2mmz&ikz 

1±\ %%Y <>^e—? (6) MO fc-fr.J5£i~3D 
[0 0 2 2] ^IT, X, 0>JxttBl7(C^Stt5 J: 3 
20 |C, tfjESB 2 CO"* (4 1) ty^ — ^r (4 3) t 
CDfflK. IWES? l«0t* — (3 1) £[^—^7^160112 
Oi^^^-y (4 1) <D\B\U^t t f^i-^>'P> T > 9 7 ^ 
^ (4 2) dS^SS$iX5-tJCj:l9, (4 3) 

SrTi-vLTT-f hVu^-V (4 1) Sro s/^-raKSld, ^ 
U — (4 3) <D2}->^(ffiii: ixai-^u — ^ (15) co^ 
W»l»SrmJBL-Ctt*?*< (2) OT^UB 

[0023] _hEtsartcoff-§-tt, HiBtwfia-rs 

[0 0 2 4] 

[0025] (us i <nnm.m) m 1 **wco^ 1 (o 
[0026] -cosi^.^-rj: *itss0*ico^>ry y 

y Kffi^Pltt, ttJ>JiWll ^^LV^VfniJttS^W 1 a £ -Tr- 
•lidii a t -te~ ^ fWttS^J-Wi l b t *5|BIM±{cia®Slx. ^ 
>v?>IW]i±S*Ml a CO— «8^|j3i>^> 2 ^16 13 fi-rt-fc 
-e— ^(MfetS^iRIi 1 b tOigft-tt^f-V 3 , 5 Sr 

1 b £>-astt\ arojtt^sftt 7 m zft lxh^ 9 fiw t as 

SSSixT^5 0 LT, ^> ^XIMUl^tt 1 a £-\~^ 

(H'JIU^W 1 a tc-»W(Cji!iSg$4xfc*^ V -y lit, !*' 
50 *v!M"l 1 »cigiKpIfig(c3L»$ix5 tT^3»-> l 2t, 



^«t>^tio^ miEt=sj-> 12 «w«^-t5 y 

1 3 ^> v^lRiJfcB^Wl 1 a OH^^&flfflSafB 
u ^—?m&j3M l b t SriI58i"S £ 7 ^ 1 6 (QMS 

[0 0 2 7] SttSUW^St LX<0^> M-7T'fc 

<Wi"5e X, ~C0^> Fo-7Sil v:*^ U — * 1 5 
(^gmffl) &ffi'JWL*:!K *~ * 6 OIh1*eSJ8!W 

fgS, SrfflQ^L> 2 tOSiRSmSMbt-^oX^ 7 

[0 0 2 8] Z<D£i\z.ffii&£tliZ&mM&i<0'^-7}) 
y KS2*P5tt\ |2 2 7iSia3tc^i-J: 5^*1H»*^S 0 

[0 0 2 9] fip*>, 121:^^, ®-C^Lfc»B»tt, 
^^^5il^^P#Tfe»^ ^7^fl6W («HX 5 
fcttffl) "C, i?i*l/-?l5l:i9 8Wl7i5 

y isf^-f i 3 tcv/zn^u— ^ i 5co*tBfd s ^fflt" 
[0030] ::t% Witf, t^tiowtftzs 

t y 1 3(^®^Z r CO it (Zr/Zs) £r 2 

t5t, Ji>^>ft!ltU*Wl 1 a ^b^E— ^WJfcB^tt 1 b 
\Z^>i?> Y}\si7 T e (O 1 / 3 ^MkjI^H, U — 

[0 0 3 1] CC01D2 tcjol/^T, *5S* S 2 0 km/hEA : 

hp-7sx^7^tEP c &amep-r5w tic 
3L>v?>EHtoaN e^Bf^sea C-^iNe 

o = 2 0 0 0 rp m) Idtfc^SiX^ «fc 3 i^iotl^o 
[0 0 3 2] EP"b, 3i>^>[E!eaNe^J8:5£Bai[Hlfic 
S2 0 0 0 rpm»^P8*lt ^ 7 ^ ^ 1 6 COffi 

>lPilttl*Wii a ic^ffl-ti^WlfttaS:** < U =->V 
>ElSB!ik^T*f"C, ai^v^XHlteSfcSrBSlHlteft^i" 

[0 0 3 3] 3i>-i/>igG»36 s K^[Hltea2 0 0 

[0 0 3 4] ^7 3/^1 6lcj:9[sirtoA s »J 
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[0 0 3 5} E)2U:*5^-C, 3ta!*S2 0 km/h-50 
k m/ h T\ T * irA-BBS^ 8 0 % £*±<D»&-C 

1 6*s^> (3i>y>fliaUi^Wl a t-t-^flBtBAttl 

■ it Six, y >^=¥^ l 3lc|?ffl-f-5^l?f^fi?^Six5 0 
1£oT, wCO»-&H. ^vi^Xtiytii^liiii a oEHteSa* 
^■(^^^qt— ^ifflffi^lWil b t^fiiSSixSo BP^. i > 
v?>2fPJjcQtt}^ (K/l^Te) dS-tO**^— ^ 6fMic 

easna. -tco^*, w<o»&tt. mm®<»?7 ?i- 

Kiiatta^^XM k>x^ t e#itt*:£ix (H14# 

.31 > > tts^jfts^E— ^ layta^Wi 1 b i-^ii s :ic 

iX^o 

[0 0 3 6] X, *iaa 5 5 0 k m/ h W±"t?, A^o, T 

^>OSfflllHlftoSi[Sr±*f"C C:t^Neo = 5 0 0 0 
rpm) . flJE©(0»-&iISI«^^>'^>lHl<E«* s *JW 
0 SH5o 

[0 0 3 7] SX±(OXo^> *HS£fi«t-J:ixtf, l" 71 '^ 
Bfi^STO^ 9 1 6 &^>t5 t*lC v^rt^U 
l 5co^^^fi?^i-^C«L'l-J: 1 ^ Wh^^^SP* 

^P#tcH, zt>i;>2Sri5f^tB*"C5ffiKL, ^cotb^ 
[0 0 3 8] X> #Hi£{«tt* *Pj<OKji^«P*"CB.o 

i^58-r 4 «t 5 * o t *s t> , ^ > ^ > 2 moo ta^ 

[0 0 3 9] Klc, #35«E0yr±, h^^9lfi*»T^J: 
^fflSixTV^c^Sfico-t-^ 6^5St<t9 . 

[0 0 4 0] ftD^T, *HSS0»]tt, ^>^>2(Pi|0O hyb 
30 h/u^|iaa^aT(cj:9iffl*T-ar*fc», 
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[004 1] *mfoM&TsuT<Dmt&m\z&\< s x, is*. 

-t - * \t 9 7 y i- * 7 CO Wt*«« tit f^Bbl- 5 

[0 0 4 2] (3S 2 tO^tE0iJ) H 6 *38WcO» 2 CO 

[0 0 4 3] rcOEHd^-TJ: *H«S0iJco^>f y y 
2/ KUSWte, ttS^W l fr^>is>m\&tim i a t^e— 

liib^a la, 1 b a* h;u^SHffi*&T&^LTiffiK 
Sn-Cl^5 0 wC0 9^>x ^>^>fPJjft^&H a CO— ffil^ 
ttai>> ! > 2^I&*3 tttf &4x3 — 3i>v?XPJJtB*tU 
1 a OftiiaJtCttlS 1 CO-^V^r-V 1 7^@5EStt"CV^o 

[0 0 4 4] LT, ^C0^> v?>flMai*Wl 1 a £ EIW 
±|C^^^V— 9 1 5C0A*iWll 9^*f|S]BaaS^"Ct^ 
5o :^vx^l/- ^ 1 5 COA^W) 1 9 tt N -^CO— tfis 

(oc>^> 2 flBro— «3) (C«2Wfy^2 0^1SS 
*L£ — 3*7 , -t(^te«S(-v?i*U — ^ 1 S^I&^f+tf bix 

[0 0 4 5] ±fSLfcmicO-y->^^ 1 7t|2^t> 

oGQ^wsjctiu as i co-y->^-v 1 7\zm^-r^m 

1 (Ot*^^">2 1 a St>'^2(01^V^r-y 2 0 

2 lj&sKnsn-cv^o ccof-^>2 i ^tyt 

2 2coiBfflStciaIte-c#5 i-Jl-XfiFSix-CU^o tL 
Tx ^t!iir22|j, -^^^u — ^ l 5coA^)# l 9 
EHE^rfiB<£*ffiT?3£«FSn-C*J9, 2 3, 2 5^ 

<Mttl*«ii l b tt, ^-y 2 6 Sr^ L"C^Saa*3£ffi 7 Rl>* 

fiii^ix^ J; ^-^oti/^o 

[0 0 4 6] ±f£Lfct*~;t> 2 l\Zte])>?'*c-Y2 7 
A s iffl'&SixT^5o tit, y >^3Hr 2 7CO^JSHI8^ 
7'U-^r2 9 (iSSffi'&^fiF) KiffiR$iX-C^6. 

[0 0 4 7] ft, h/U^sWS^PiTtt, ±ffigsl<0lJ->' 
=?-V 1 7, ?i!2cO^>^r-\ y 2 0, t*^7i->2 1 N y > ^ 
*t2 7, 7'U-^2 9S'^t !i + 2 2^6^5iSM 

[0 0 4 8] ^LT, ^>hP»yS(i, jc>v?>2, 

nt^6o asijw^iasco^ y y^ww^jissi a, 

^ > x > EH&SfccO S (tl- f* o T ~f u - * 2 9 coffin £ Hi»J 

[0049] zcojzp i-ti?riJsnfc*ijjfifi»j(!ow ^ y 
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y KS!*Pi»4, ftJlSm 1 cOHSSi0iJi:iH3aic[il2 

[0 0 5 0] BP*>, I3 2(C^^-r, ©T*^Lfc8B5>a, 
yu-3r2 9^t7 dsMxfciRffiO T\ ^O, xs^U 
— 9 1 5tC<tO*«^.fft>iX, m2CO^>^r J \- 2 0\Z.is 

[0 0 5 i ] ;;t\ Milt JB l cof~*> 2 l a co 
1 7, %2<D¥~3r>2 l b<Ott»&4 0, SI2 
Wf>^t2 OOfftS: 2 o. K! 1 <DD- 1 7 CO® 
10 !i>m2 7£OfMl00tt^h ^ 

>is>2im*b* — 9 6M\Z=.>is> Y'^fT e(O0. 
8fSFC0 hyi'^^CiSSlxSo Z co £ ? tc^> is>\£tl 
tt, v^.*u- * i 5 03§aiw<j6ffl$jx45JSrBsfe#^e— 

*H9S:«Ellb-r5. 

[0 0 5 2 ] Z<DM 2 tC^V^T, *1^2 0km/hW 

L 7c =i > c Srf6!lfai"5 - t 

20 it), ^Vv^VIhUIE^N e 3ftSgff^iHU5jBc CIt'liNe 
o = 2000 rp m) {Cf£*$£;fx3 «t ^ Mot^5 0 
[0 0 5 3] mh, ^>^>|H]^jSN e^s»g:^ga{iQ|!|£ 
S2 0 0 0 rp m J: l 9 V^<&«\ 7 , l/-^r2 9 COEE 
^SrK*, ^u— ^p-2 9 0-T-<9 Sr^<c< Lf. 
>M!±J*Wi l a tcf^ffl-TS AlSiaStSr** < ^> 

[0 0 5 4] 3i^ix>®i|£a^K^lH](B3»2 0 0 

0 r p m J; 9 t,/hSu^»-&a, -s*\s — *2 9<Dmj3%:1& 
30 < IT, 7 r u-^2 9Wt^9S:#<U ^>^>fRiJI±l 

^ > is > mm -& ± n\ ^>iszsmmi*n mmm^ 

[0 0 5 5 ] Z<D£?^. -71s — ^2 9(Cj;f9IIIflg^friy 
n/flE«i9*9Sailii-5o El4ic^^T, ^49BB»tt 

i>v?>igiieasrjwai-5fc«>^^— *2 9 

^10 [0 0 5 6 ] * cOd 2 M*5l^-C\ 0T?Fi-8B»tt, fiftE 

coigflS^fjEjhiix, yy^^2 7^p^$na- 
^2coif>^f-ir 2 ocw^vx^u-^ 1 sco 

M 1 a CO 1 |£]1ic^x*f Lt :3 rty*V22^0. 5 DUSc"j"5 
, x>^>2 (RiJ^b-TS— ^ 6(PiJIC^>v>*> h 
yu^T eC0 2fgc0 h./u^^eiif$ix5 0 *<0JSill, ©CO 
50 ©c0»-&JwJ:b'<-C2. 5fe<D h.'l>?tf^>^> 
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[0 0 5 7 ] El 2 cO®(Oti<£il 9tJf£L/c0cOii'&t B) 
iCLT, J^VElESass 0 0 0 r p m icifcl® £ n 

[0 0 5 8] EX±coj:9ic, *Ht£e!l(cJ:ixtt\ * k'V 
Sr-Bt«^#. flutes i <Dmt&m± ra«coaffi* s »tix 

So 

[0 0 5 9] (13 CQH1£W) El 7 H *J8!HcO« 3 <7} 

[0 0 6 0] wCQEKc^i- J: o i-x ^IIMMMo^yy 

i a t=e— ^<Rum*wi b t^atyijie«six-c*5 9 % c 20 
*t-cv^ 0 ^> v?xrai±s*wi 1 a co— astctt 

3i>>5>2 ^tfX9 ^(tfonS— ^ CCQaiVixVftiJtB^ 
Mia <Ofto8Bldte**y-*3 0S:^LtSi©^t> 

3 1 a>E0aj^i^#£n-c^£ o :Mtyt3 

OKU micOt*-^">3 1 (cni^f Z>%2<0\f-*> 

[0 0 6 1 ] It, ~<D^>\/>mtti£}$fo 1 a t EIWl 
±Jdv?3t*U — # 1 SCOA^IllJl 9 ^2*ftI£@£;ft/0^ 
5o KOi/i^U-^lSOA^ttl 9 15, ^CO— ^ 30 

(zc>^^2{PJj(0-«g) KtUEffil cOt*-^>3 1 l-lffi 

— # 1 5^^i9^tj-P 5 nTU>5o 
[0 0 6 2] JifELfc^l<Of^^->3 1 O^JHKH 

3:>i?>iMtts^wii a i^m^k^^*: 1 ; >y*e 

•V 3 3^n,i^i-^ J: ?K#oT^£ 0 !J>W3 3 

H -i$W^ai^$nfc=¥^3 7 £^L-C-Tr — ^<PJJ1±1^I 
At l a Ki£»£JxT^-5 0 
[0 0 6 3] ^fflOttS^Wl 1 bll 3Hr3 9, 4 

[0 0 6 4] X, »2<0^*>3 5H v^^U — # 

t4 1 (-iffi-&$ix-Ci^5o tU, SS2tf>lJ->¥-t 4 l 
11 !7>-?x^^7-yf 4 2 5:^1X7^-^4 3 (18 
F) IwfflRSn-CV^a. ft, 7>»>jc-Y^7 
^4 211 ^2 0^>*^4 1 ^31 1 C0fc*~;*>3 1 

[0 0 6 5] 3>hD — 5SH ^>i?>2, i/^ls 50 



-#15, -X— # 6S(/7^- :J r4 3 {CilRSiXT^ 

[0 0 6 6] ft, K/l^IBS^KTIl ±ES5l«0t # = 
t>31, Slic0-y->^i'3 2. SS2<D1f>*Mr4 1, 
U>m33, **y-¥3 0, g20t'-t>355 
V^u — *4 3A*fe>iaiSaS*tai«SrfiB*.T^5 s 

[0 0 6 7] -<D£?lzmi££tliZ&nfaM<D'^7}) 

s/ Ka*Ru, saia*i.su c »2(i9^iHaiwtiRiaic, n 

2 7i^B]3(ci*i-c}:^ i^$"J?»$ix5o BP*?* El 2 K&i^ 
>^3 2Cvi*i/-^ i 5coAlSr3& 5 ^fflL/cttlB(c 

^otl^Oo 

[0 0 6 8] ^r-c. Mill » 2 coiJ- >a?ir 4 lOS 

$fc&4 7, gl«D">^3 2cO®S*5r2 0, y>^'^r 
t3 3C0®SC^8 OitSt^ :x>^> 2 fPJjj^b^E— # 
6 flBK^> b/W# TetOO. 8 fi£<£> hA-# * s fiS$ 

[0 0 6 9] ;icDE]2 K&l^T, (DT^Lfc&B^H fltl 

i — # i 5<D5gB3fts#itsnT, mi <o-y->3F^3 21c 

^JB-t*5AW*sjsf|»$ix, m2coif>^-V4 l aso 3/ # 
Sna o «6oT, ^O^VlMtB^W 1 a CO 1 |H]*ct-*fL 
tU>m3 6^0. 4 1 [UiBci"S w i (-^ '9 , ^> 
v^>2fflj*»b i E~# 6iP"J(C3i>^> h;^Te02. 4 

#-&(cJt^<r 3«<^ hyu#^^>i/>2ffiil^6--&— # 6 

[0 0 7 0] i^, m 2 co®, <3)<OS*8c>'B, 
t>'» 2 cOHlffiWI t |W)^l-^> 2 <75[Ui|S3»dSS!lfflJ$n 

[0 0 7 1 ] )^±c0j;^tZ N ^^ffrJicJ:ixH #jffim 
1 MI 2 cO^ffiM t H«co®»Sr*#5 - t ^T--^ a 0 
X, *^tS0iJ«, »2C01>->^4 1 t7'U^4 300 
Bfltcl7>9*>r#5s/^4 2Sr^3SL, ^2co^>^f^ 
4 iifi%\W>**?3 2 ±m— ^i*jjc[5]e-c&5 J: 5 

1 5^H»fe)l¥ISSti-S*&, 9t\z7u—*4 3&*>L 

4 3, l 5SrElfflS*"v:f^!tt»JWi-ao^Ht*5. 
[0 0 7 2] (S4 03!lifiUil) El 8H teftWcomico 

5. 

[0 0 7 3] ;L0)3SISflIH fltJlB§5 2cO^SiaCTcr)^ffl^J 
-C*>9, 9tli£S2cO|IISe f »JtOt:"^2l-> 2 1 &?7-yi-4 
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[0 0 7 4 ] 

[0 0 7 5] gpib, El 9 l-^^-C, ©<08B#ti\ ^ 7 y 
^4 5 SWl/- *2 9^^7(0^flgT% v^-*!' — * 

15*«SS:U SS2coif>¥ir2 oic^^u-* l 
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